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I.—ON AN ANCIENT COAST-MNE IN NOBTH WALES.-

By Miss ETTON:

nnHE Coastline which I am about to describe extends from the
I Vale of Clwyd, in Flintshire, to the Great Orme's-head

Mountain at the northern end of the Menai Straits.
The Vale of Clwyd is an ancient bay or estuary some five or six

miles in width at the mouth, and narrowing gradually as it winds
inland. The hills on either side of the valley are low and rounded
at the summit, showing that they were once totally submerged;
Immediately above the present beaeh is a tract of reclaimed land,
composed of sea-sand, lightly coated in some parts with vegetable
earth, and containing nearly perfect remains of many recent shells.
On the neck of land which connects the Great Orme's-head wifc the
mainland of Carnarvonshire, I picked up tolerably perfect specimens'
of Mytilus cdtdis, Cardium edule, Venus, and Patella vulgata, curioiisly
intermingled with" the land shells Clausilia and Bulimus.

Underlying the sand is a bed of Boulder-clay of uncertain depth,
thickly charged with small, round, scratched pebbles. This, so far
as I am aware, contains no organic remains. It is, in many parts,
closely perforated by PholadcB. On the Conway side of the neck
of land before alluded to, some good sections are exposed. I here
insert one.

Ft. In.
Vegetable earth, 1 0
Sea-sand,... :. ... 0 2
Dark vegetable earth, 3 0
Sand, 2 to 3 0
Boulder-clay, charged with pebbles, about ... 10 0

Thus, after each bed of soil had been formed' by the growth and
decay of vegetable matter, it was covered by sand which drifted over
it from the beach. I may mention that the isthmus, situated as it is
between the two bays of Llandudno and Conway, is peculiarly
exposed to the influence of high winds.
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Eising above the level of the Boulder-clay, and of the superficial
deposits which cover it, is a wall of Carboniferous Limestone, con-
tinuing from the Vale of Clwyd, round the western circle of Llandrillo
bay, until it terminates in the Little Orme's-head Mountain, which
separates the bays of Llandrillo and Llandudno. It is broken by
many a gorge or rocky valley, evidently scooped out by the former
action of the waves. Such is the Vale of Llandulas, which is merely
that of Clwyd on a smaller scale, and such the rocky dells above
Abergele and Colwyn. They are at present occupied by small
mountain streamlets, quite insufficient to have worn such valleys in
the Mountain Limestone—one of the hardest of stratified rocks.
They were, more probably, originally commenced by the action of
water from the land, and then the waves, rushing in at the entrance
thus provided for them, scooped out and enlarged the former channel
until it became an inland fiord, winding for several miles into the
country. The sea, true to its law of always working on the weakest
part, turned aside from the more powerful obstructions to seek a
place which offered less resistance to its force, thus forming numerous
sinuosities.

At the entrance to the Vale of Llandulas, there are several caves,
the largest of which (called the Giant's Cave) would seem to have
been the course of an underground streamlet, meeting the sea in the
manner above described, and forming, what is, in fact, a minute
subterranean fiord. The extent of this cave is unknown. It is
entered by a lofty Norman arch, supported by rounded buttresses,
which, peeping out from amid the foliage, and overgrown with ivy,
almost give the idea of the entrance to some ruined fortress.

And now, passing over the headlands of Penmaen rhos, and the
Little Orme's-head, we arrive at the larger mountain of that name.
This 9 a huge outlier of Carboniferous Limestone 750 feet in height,
nearly six miles in circumference, and three in diameter. The base
of the mountain is literally honey-combed with caves, enormous
limestone boulders strew the shore, and numerous landslips occur on
the sides of the mountain. A finer field for the student of physical
geology I can scarcely imagine.

Between 200 and 300 feet above the present sea-level, occurs the
old coast line, which has been noticed by the Eev. W. S. Symonds,
F.G.S., in a paper published in the " Llandudno Guide," but without
specifying particulars. This is well marked throughout the cir-
cumference of the mountain by the continuous line of rounded pro-
jections and recesses scooped out by the sea. The line is unbroken,
save by an occasional' landslip, or in one or'two places where the
hand of man has been at work; but on the south-western side, at the
same level, there is a range of caverns, small in size, but clearly
produced by the same agencies as those now at work on the cliffs
beneath. At the time I visited these caves, they were only accessible
by a steep and somewhat dangerous scramble from the shore below,
being situated in the most remote part of the mountain, where the
foot of man rarely treads; but I was amply rewarded by finding a
bed of loose shingle, exactly resembling that which forms the present
beach.
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At about the same level as these caverns, but nearer to the town
of Llandudno, we find several large masses of rook, known as rooking
stones, or cromlechs, but which may have been formed by the waves
washing away the softer portions of the stone, and leaving only those
parts which were hard enough to resist their violence ; in the same
manner as that by which Mr. Mackintosh describes the Brimham
rocks to have been formed.1

A much larger cromlech may be seen in the grounds of the
Marquis of Anglesea, at Plas Newyd, on the Menai Straits.

NOTE.—During the last few centuries, the ocean seems to have
regained some of its lost dominions. At the base of the Great Orme's-
head, on the Conway shore, being that least exposed to storms, a
bed has been formed of angular fragments of Mill-stone Grit and
earth. Similar beds are found in several parts of the mountain.
This bed, which was probably then of considerable extent, was chosen
by the ancient Bishops of Bangor as the site of a palace (Gogarth).
It has, however, been gradually undermined and carried away by
the waves, until the ruins of Gogarth are now situated upon the edge
of a preoipitous bank, washed by the sea, and in a short time will be
themselves carried away. In like manner, what was the old town of
Pensarn, in Denbighshire, is now reduced to a few fragments of stone
wall, which are daily overflowed by the tide.

IT.—ON TBACES OF GLACIERS IN THE ENGLISH LAKES.

By Kev. T. G. BONNEY, M.A., F.G.S.

k LTHOUGH the causes of the configuration of the Lake district
XJL have been discussed by Mr. Mackintosh in some interesting
communications to this Magazine, and the distribution of the granite
blocks from Wastdale Crag formed the'subject of an able paper read
by Professor Phillips to the British Association at Birmingham,
1865, the glaciation of this region seems scarcely to have attracted
the attention which it deserves. In the hopes, then, that some one
may be induced to do for Cumberland and Westmoreland what
Professor Eamsay has done for North Wales, I venture the follow-
ing remarks; although, owing to want of time and other causes,
they are far less complete than I could wish them to be.

To commence with Windermere ; two valleys unite near the head
of this lake; the one, that in which lie Grassmere and Eydal
Water; the other, that which is drained by the river Brathay, and
is also bifurcated. The extremity of the mass which divides these
two valleys is catted Xioughrigg Fell. The general contour of this
hill and most of the others near Ambleside and in the neighbourhood

*of Eydal Water is very suggestive of glacial action, but I sought
for some time without finding any satisfactory proofs. At last,
however, I fell in with a most unmistakeable boss of ice-worn rock,

1 GEOLOGICAL MAGAZINE, 1865, Vol. I I . p. 154.


